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LAB EXPERIMENT 5: Staining tutorial 
 

 
Objective 

 
 

After completing this exercise you should be able to: 
 
 

1. Describe the major division between bacteria 

2. Describe and conduct the Gram Stain procedure 

3. Describe the purpose of the malachite green stain 
 

 
Background & Theory 

 
Bacteria have almost the same refractive index as water. This means when you try to view them 

using a microscope they appear as faint, gray shapes and are difficult to visualize. Staining is one method 

for making microbial cells easier to visualize. 

 
The Gram stain is a differential stain commonly used in the microbiology laboratory that 

differentiates bacteria on the basis of their cell wall structure. Most bacteria can be divided into two 

groups based on the composition of their cell wall: 

1) Gram-positive cell walls have a thick peptidoglycan layer beyond the plasma membrane. 

Characteristic polymers called teichoic and lipoteichoic acids stick out above the peptidoglycan 

and it is because of their negative charge that the cell wall is overall negative. These acids are 

also very important in the body’s ability to recognize foreign bacteria. Gram-positive cell walls 

stain blue/purple with the Gram stain. 

2) Gram-negative cell walls are more complex. They have a thin peptidoglycan layer and an outer 

membrane beyond the plasma membrane. The space between the plasma membrane and the 

outer membrane is called the periplasmic space. The outer leaflet of the outer membrane is 

composed largely of a molecule called lipopolysaccharide (LPS). 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

LPS is an endotoxin that is important in triggering the body’s immune response and 

contributing to the overall negative charge of the cell. Spanning the outer membrane are porin 

proteins that enable the passage of small molecules. Lipoproteins join the outer membrane and the 

thin peptidoglycan layer. Gram-negative cells will stain pink with the Gram stain. 

This is The Most Important staining technique in Bacteriology. 
 

 

Crystal violet acts as the primary stain. This stain can also be used as simple stain because it 

colors the cell wall of any bacteria. Gram’s iodine acts as a mordant. This reagent reacts with the crystal 

violet to make a large crystal that is not easily washed out of the cell. At this point all cells will be the 

same color. The difference in the cell walls is displayed by the use of the decolorizer. A solution of 

acetone and alcohol is used on the cells. The decolorizer does not affect those cell walls composed 

primarily of peptidoglycan but those with the lipid component will have large holes develop in the cell 

wall where the lipid is dissolved away by the acetone and alcohol. These large holes will allow the crystal 

violet-iodine complex to be washed out of the cell leaving the cell colorless. A counterstain, safranin, is 

applied to the cells which will dye the colorless cells. 

The cells that retain the primary stain will appear blue or purple and are known as Gram 

positive. Cells that stain with the counterstain will appear pink or red and are known as Gram negative. 

The lipopolysaccharide of the Gram negative cell not only accounts for the staining reaction of the cell 



 

but also acts as an endotoxin. This endotoxin is released when the cell dies and is responsible for the 

fever and general feeling of malaise that accompanies a Gram negative infection. 

When reporting a Gram stain you must indicate the stain used, the reaction, and the 

morphology of the cell. Round, purple (blue) cells would be reported as Gram positive cocci and rod- 

shaped, purple (blue) cells would be reported as Gram positive bacilli. 

 

 
METHOD 

 
Reagents: 

 
 Crystal Violet Staining Reagent
 Ethanol, 95%

 Amonium Oxalate

 Distilled Water

 Iodine

 Potassium Iodide

 Acetone (alternate)

 Safranin

 
Equipment: 

 
1. Light microscope 
2. Microscope slides 
3. Coverslips 
4. Immersion oil 
5. Clothes pin 
6. Lens paper 
7. Gram stain kit (mentioned above) 
8. Mixed culture of: Escherichia colli & Staphylococcus aureus 
9. Culture of Bacillus 
10. Mortar 
11. Amber bottles 

 

PROTOCOL 
 

1. Place a drop of distilled water on a slide. 
2. Flame sterilize a loop and transfer some material from an isolated colony to the drop of 

water. 
3. Using a clothes pin to hold the slide, heat fix the sample by passing it through the flame 

until all of the water has evaporated. This may take several minutes. Be patient. You do 
not want to cook your bacteria. 



 

4. Place the slide on the staining rack and flood with crystal violet for 1 minute. 
5. Rinse the slide with distilled water, tilting the slide slightly to rinse all the stain from the 

slide. 
6. With the slide slightly tilted, drop a few drops of Gram’s iodine on the slide to rinse off 

the last of the rinse water. Place the slide flat and flood with Gram’s iodine for 1 minute. 
7. Rinse the slide with water as in step 5. 
8. With the slide tilted, slowly drop acetone-alcohol decolorizer on the slide. Blue color will 

run from the smear. Continue to apply decolorizer drop-by-drop until the blue stops 
running from the smear. This should take approximately 15 seconds. 

9. Immediately rinse with water. 
10. With the slide slightly tilted add safranin to the slide to replace the rinse water then lay 

the slide flat and flood the slide with safranin for 30 seconds. 
11. Rinse safranin from the slide with distilled water. Gently tap the slide to remove excess 

water. 
12. Place a piece of bibulous paper or paper towel on the lab table and put the slide on it. 

Fold the paper over the slide and gently blot the slide to remove the water. 
13. If the slide is still damp place a coverslip on it. Otherwise, place a drop of water on the 

slide and place a coverslip on top. 
14. Examine the stained smear with the microscope and record your results. 

 

RECIPES 

Primary Stain: Crystal Violet Staining Reagent 
 
 

Solution A Solution B 

1. Crystal violet (certified 90% dye content), 2.0 g 1. Ammonium oxalate, 0.8 g 
2. Ethanol, 95% (vol/vol), 20 mL 2. Distilled water, 80 mL 

 

Mix A and B to obtain Crystal violet staining reagent. Store for 24h and filter through paper 

prior to use. 

Mordant: Gram’s Iodine 
 

 Iodine, 1.0 g

 Potassium iodide, 2.0 g

 Disstiled water, 300 mL
 

Grind the iodine and potassium iodide in a mortar and add water slowly with continuous 

grinding until the iodine is dissolved. Store in amber bottles. 



 

 
 

Decolorizing agent 
 

 Ethanol, 95% (vol/vol)
 Acetone (alternate); 1:1 acetone and ethanol mixture (acetone, 50 mL and ethanol 95%, 

50 mL)
 

Counterstain: Safranin 
 

Stock solution: 

 2.5 g Safranin

 100 mL 95% Ethanol
 

Working solution: 
 10 mL Stock Solution

 90 mL Distilled water
 

Figure 1 shows gram-positive (blue/purple) rods and FIG. 2. shows gram-negative (pink/red) 

rods. 


